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Background

• Where did it come from?
– The PDM-IF emerged as a testing and validation environment for the

specification and implementation of the STEP PDM schema
– The STEP PDM schema is jointly developed by PDES, Inc and

ProSTEP; it is endorsed by J-STEP

• Why do we need it?
– There were interoperability concerns regarding the STEP Application

Protocols 203, 209, 210, 212, 214, and 232 in the area of product data
management

– We needed to establish a common schema for PDM vendors to
implement and for STEP AP developers to use as a basic building
block for core PDM functionality
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Background
• What is the goal?

– Establish a core set of entities in STEP which support PDM
– Test these core entities via roundtables, demos, and pilots
– Harmonize the STEP core with OMG, CALS, MIL-STD2549, …
– Introduce STEP PDM core to Shipbuilding, Product Life Cycle Support

(PLCS), and other STEP development projects
– Factor the resulting entities and supporting structures back into

existing STEP APs as core modules to enable interoperability

• What is the role of NIST?
– Support development through AP harmonization and STEP modules
– Support testing by development of test methods, testing procedures,

and supporting tools and techniques
– Facilitate testing through test data development, application of the

testing process (procedures, tools, and techniques), and identification,
interpretation, and resolution of issues
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Combined ProSTEP /
PDES, Inc.  Activity

Goal:
• Harmonize PDM

implementations based on
the STEP PDM Schema

• PDM Schema Usage Guide,
Recommended Practices

• Test campaigns

The PDM Implementor Forum

Status:
• High interest of both PDM users and vendors
• PDM Schema Usage Guide for PDM Schema

1.1  publically available
• Two joint test campaigns have been

performed in 1999, three planned in 2000
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Harmonized Workgroups at ProSTEP and PDES, Inc.

CAx Implementor Forum

 CAD Quality &
Test

PDM Implementor Forum

CAD Round Table

PDM Round
Table PDM Round Table

ProSTEP PDES, Inc.

Level of
managers/
project leaders

Level of
software
developers/
implementors
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PDM Implementor Forum Members
Implementor System Status
Bae Systems ENOVIApm Prototype
BMW PRISMA Prototype
Contact Software CIMDatabase Prototype
Daimler Chrysler/debis GIS Released
DASA M Metaphase Prototype
debis Systemhaus CATIA Prototype
Eigner & Partner CADIM/EDB Commercial
ENOVIA/Dassault Systemes/IBM VPM Prototype
ISS InSync Prototype
Matrix One Matrix Planned
Metaphase/SDRC Metaphase Commercial
NASA NED Prototype
ProSTEP PDM Editor Prototype
PTC Windchill Prototype
Raytheon Sherpa Prototype
SAP R3 PLM Prototype
UG Solutions iMAN Prototype
VW KVS Prototype
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Opel
SAP
Scania
Siemens
Steyr-Daimler-Puch
    Fahrzeugtechnik
Volvo
VW/Audi
Zahnradfabrik
    Friedrichshafen

Alenia
Bae Systems
BMW
Bosch
CASA
Contact Software
Continental Teves
DaimlerChrysler
DASA M
debis Systemhaus
Delphi Automotive
Eigner+Partner
ENOVIA/Dassault Systemes/IBM

Organizations Most Active in Realizing and
Implementing STEP in Product Data Management

Boeing
Ford
ISS
Lockheed Martin
Metaphase/SDRC
NASA
Northrop Grumman
PTC
Raytheon
Spatial
Unigraphics Solutions
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Most Promising Approaches for
Product Data Communication

PDM Data Exchange

PDM Data Sharing
• Synchroneous data communication 
• Technology in pilot stage (i.e. PDM Enabler)
• Semantic problems not solved
• Good for future data integration
  especially within a company

• Asynchroneous data exchange
• Technology and tools available
• Productive pilots ongoing
• Designed for supplier integration

PDM Web Clients
• Viewing of data and use of selected
  functions via the network
• Technology available
• Only efficient for the supplier in conjunction
   with other solutions
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User Scenarios Supported by a PDM Backbone

Organizational data of parts and products
(identification, versioning, authorization, properties etc.)

Work flow triggers and work management data
(information about work request, work order, project etc.)

Organizational data of documents and CAD models
(identification, versioning, authorization, properties etc.)

CAD assembly structures including transformations
to support Digital Mock Up (DMU) processes

Product structure for bill-of-material and relationship
to CAD assemblies

Relationships between internal and customer´s / supplier´s view on
parts and products, documents and CAD models
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Real Subset of PDM relevant
STEP APs (AP203, 212, 214, 232)

STEP PDM Schema

� Common PDM data schema
generated and maintained
by PDES, Inc., ProSTEP and JSTEP

  Fulfills nearly all requirements for
PDM data exchange
Main functionality for parts and documents:
- Identification
- Versioning
- Structures incl. transformations
- Approvals and authorization
- Project, work order, work request

(not included in AP232) 
- Effectivities and validity
- Classification and properties

AP214

AP203 AP232

AP212

PDM
Schema

�

�
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PDM Usage Guide Release 4.1

...available!
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PDM Usage Guide Release 4.1
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Scope of the STEP PDM Schema
and Test Campaigns (Status: April 2000)

Alias
Identifi-
cation

Contract
and

Project

Work and 
Change

Management 

Part 
Identification

Part 
Structure Part Properties

Document
Identification

Document
Structure

File 
Identification

Document/
File

Properties

Part Management Document Management

Person and 
Organization

Approval Security 
Classification

Date and Time

Authorization

performed

Effec-
tivity
Confi-

guration

External 
Geom. Model

Transformation

Shape
Properties

Part 
Classification

ongoing upcoming
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Testing and Evaluation Process

ANALYSIS

semantic

syntax
structure

semantic

     STEP
    part 21
 exchange

file

‘hardcopy’
 input spec

PRE-PROCESSOR POST-PROCESSOR
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Conformance Evaluation Process

ANALYSIS

semantic

syntax
structure

     STEP
    part 21
 exchange

file

‘hardcopy’
 input spec

PRE-PROCESSOR
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Model Construction and Population
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Model Construction and Population
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Test and Analysis System
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Preprocessor Test and Analysis
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Export Syntax and Structure Analysis
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Export Semantic Value Analysis
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Export Semantic Value Analysis
•GET UPDATED PDM-IF SCREENS!!!
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Conformance Evaluation Process

ANALYSIS

semantic

     STEP
    part 21
 exchange

file

POST-PROCESSOR
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Test and Analysis System
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Postprocessor Test and Analysis
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Import Semantic Value Analysis
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Interoperability Evaluation Process

ANALYSIS

semantic

syntax
structure

semantic

     STEP
    part 21
 exchange

file

‘hardcopy’
 input spec

PRE-PROCESSOR POST-PROCESSOR
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Round 3C Activity

test case counts import
Test Case syntax structure values bw ds db ep is ps pe vw total percentage
dp1 1 5 7 5 1 19 29.7
cfg1 1 3 4 8 25.0
pc1 2 3 5 20.8
eff1 3 3 12.5
wm1 1 1 4 2 8 25.0
total 2 6 6 21 7 1 43 24.4
percentage 9.1 27.3 27.3 95.5 31.8 4.5 43 22.6

import post-processing

8

pre-processing export

22
55.0

4
3
3
4

Activity by test case (totals across all participants)

participant counts
Participant syntax structure exports bw ds db ep is ps pe vw total percentage total percentage
bw - BMW 7 10 1 1 1 1 3 37.5
ds - Dassault 0 9 2 1 1 2 1 5 31.3 2 9.1
db - Debis 0 2 3 1 3 1 5 20.8 6 27.3
ep - Eigner & Partner 0 5 4 1 4 2 7 21.9 6 27.3
is - ISS 21 95.5
ps - ProSTEP 3 2 5 2 2 5 9 22.5 7 31.8
pe - PTC 1 1 1 1 1 1 3 37.5 1 4.5
vw - Volkswagen 1 4 1
synthetic test case 0 0 5 2 2 5 1 1 11 27.5 #N/A #N/A
total 12 33 22 2 6 6 21 7 1 43 24.4 43 24.4
percentage 48.9 9.1 27.3 27.3 95.5 31.8 4.5 43 28.4 43 32.6#N/A

pre-processing export import post-processing import of file exports import by participant 

Activity by participant (totals across all test cases)

EXAMPLE
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Round 3C Issues

• Several preprocessors did not export some/all prescribed constructs
– No effectivity at all - only product structure exported
– configuration identification
– contract
– work request, work order

• Value comparison analyzer doesn’t penalize for missing constructs
– lower score for mismatched attributes than for entirely missing objects

• Document properties - several preprocessors exported file properties
– document source property not prescribed but exported for files

• Part view definition attributes typically not supported by participants
– id, description

EXAMPLE
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Summary of Results of PDM-IF Test Campaigns

BMW
PRISMA

Dassault Systems
ENOVIAvpm

DaimlerChrysler/debis
GIS

Eigner+Partner
CADIM/EDB

ISS
In/Sync

ProSTEP
PDM Editor

PTC
WindChill

SAP
R3

Unigraphics Solutions
iMAN

Product
identification

Date and
time

Person and
organization

Document
identification

Document
assignment

Key:

medium (51-80%) not tested

                 Functionality
System                       

Support (Export)
Interoperability low (0-50%)high (81-100%)

nomedium (51-80%) low (0-50%)high (81-100%)

EXAMPLE
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Members of the Joint PDES/ProSTEP
PDM  Implementor Forum (Status: April 2000)

Company System Status Company System Status 
BMW Prisma In pilots used

 
NASA NED Prototype 

Contact 
Software 

CIM Database Prototype 
tested 

PTC Windchill Prototype 
tested 

Daimler 
Chrysler 

GIS Released Raytheon Sherpa Protoytpe 
tested 

Debis 
Systemhaus 

CATIA Prototype SAP R3 PLM Prototype 
tested 

Eigner + 
Partner 

CADIM /EDB Commercially 
available 

SDRC / 
Metaphase 

Metaphase Commercially 
available 

Enovia/ 
Dassault/IBM 

ENOVIAvpm Prototype 
tested 

Unigraphics 
Solutions 

IMAN Prototype 
tested 

Eurofighter Metaphase 
Enovia/pm 

In pilots used VW KVS In pilots used
 

ISS 
 

Insync In pilots used ProSTEP  PDM Editor* In pilots used 

Matrix One 
 

Matrix  Planned     
 

 

Commercial PDM Systems * PDM STEP file viewer/editor
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Implementation of STEP PDM Schema 1.1
(Status: April 2000)

Part Identification
Part Classification
Part Properties
Part Structure and Relationships
Shape Properties
Document Identification
Document Classification
Document Properties
Document Structure and Relationships
External Files
Document and File Association to Product Data
Alias Identification
Authorization
Configuration and Effectivity Information
Engineering Change and Work Management

Functional Sections

= most constructs

Sept. ‘99
Test Campaigns

Dec. ‘99 March ’00  July ‘00

s

s

 Nov. ‘00

?

completingS = initial ? = not decided
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Key Scenarios for the Exchange of
Product Geometry and Structures

1. CAD -> CAD

3. PDM/CAD -> PDM/CAD

5. PDM/CAD -> CAD

2. PDM -> PDM

CAD CAD

- main structure will be lost in CAD system
- geometry relevant structure visible in the CAD systemPDM

CAD

PDM

CAD

PDM

CAD CAD

PDMPDM

Geometry file(s) CAD relevant structures PDM relevant structures and document meta data
optional including CAD structure

4. CAD -> PDM/CAD

- main structure visible in the PDM system
- geometry relevant sub-structure visible in the CAD system

PDM

CAD

CAD

- interactive input of meta data of „document“ in PDM system
- structures only visible in CAD system (without splitting)

4.a Special case: no „PDM file“

- only a template including meta data for CAD
- usually no structures

5.a Special case: no „CAD file“
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Major CAx / PDM Integration Scenarios

Case Sender Receiver Scenario Possible Bottlenecks

3 CAD/PDM CAD/PDM Packages of PDM and CAD
files are exchanged

Agreement on details of
structuring

4 CAD CAD/PDM CAD sends PDM file and
referenced CAD files

Consistency between meta
data in PDM and CAD files

4a CAD CAD/PDM CAD sends integrated file;
PDM manages s ingle part

Correct meta data for
managing the complete
CAD model

5 CAD/PDM CAD CAD/PDM sends package
of PDM and CAD files

CAD has to store relevant
meta data persistently

5a PDM CAD PDM only sends „CAx meta
data template“

CAD has to create a new
CAD model (incl. Case 5)
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Scope of the Test Campaigns 2000
• 3rd PDM Test Campaign

• document properties
• engineering change and work management incl. project and contract
• effectivity and configuration

• common Test Campaign PDM - CAD (4th)
• geometric model support by PDM processors
• product structure with external geometric reference by CAD processors
• geometrical relationships also with transformation
• shape aspect support
• concepts for alias data handling

• 5th PDM Test Campaign
• additional part properties (e.g. material, general)
• several item structure relationships (e.g. make_from, alternate, substitute)
• security classification
• robust testing
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Schedule for PDM-IF
• March 29/30 - PDM-IF, USA

- Analysis of Test Campaign 3
- Definition of Test Campaign 4

• May 5 - Complete test suite available
• June 18 - Pre-processing complete
• July 9 - Post-processing complete
• July 26/27 - PDM-IF, Germany

- Analysis of Test Campaign 4
- Definition of Test Campaign 5

• August 27 - Complete test suite available
• October 1 - Pre-processing complete
• October 29 - Post-processing complete
• November 16/17 - PDM IF, Germany


